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A hot watw recovery ayatem ix^cludes a hot wator gource; 
a hot water dallvery Xlna oornieoted batmen aaid hot water 
5 aourcQ ana at least oiw pliutiblng f iaetura along with a oold 
vat«r dalivery lina oonneotlon batwean aald pl\unbing f Ixtnrs; 
a cold water eource and aaid hot water source; a pump^ 
intereonneoted between oald hot and cold water dallvary 
lines, enablos circalatlon of water from the hot water 

10 delivory line through the cold water delivery line and into 
the hot water aouroe, thus alimlnating the need for a sop* 
arate recirculation aysten. A control Bysten causes the pump 
to clroulate water from tha hot watar line into the cold 
water line ana bactk to the hot watar source when a hot water 

15 valva on said plusabing fixfcura is turned on; and a tewpora- 
ture sensor stops ths pump^ via the control system, to pre- 
vent heated water from baing circulated through the cold 
water delivery lines. 
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1731 X0 ClkJUCUBD Z8| 

1. A hot Vfttor raoovory eytttoa coi^prising; 

a hot vator aofuroar 

a hot water Oalivary line connactad between 
said hot Water aouree anti at least one pluiablng 
S fiaeturer 

a oold water delivery line conneotion between 
said plmahlng fixture^ a oold water souree and said 
hot water eourcei 

puap neans, Intercoimected between said hot 
«^ «>W water delivery lines, for circulation of 
water from the hot water delivery line through the 
cold water delivery lina asfid into the hot water 
flourcef 

control neans for cauaing the pqwp tc circu- 
late water from the hot water line into the cold 
water lina and/back to the hot water eottree when a 
hot water valve on said plioibing fixture ia turned 
oni and • 

teaperature aensor means, eenneeted to said 
control misans for causing aald control means to 
atop the pump means to prevent heated water from 
being birculated through the cold w^ter delivery 
lines • 

2. she hot water recovery system according to Claim I 
further, comprialng manual ewitoJi means, oomected to mid 
control meane, for causing the control means to turn on the 
pump meaxis. 

3. . piB hot water recovery system according to Claim, i 
further comprising flow detection means^ disposed In said hot 
water delivery line end cenneoti^ to said control means, for 
causing the control means to turn on the pump means. 
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4. Tto hat mt9r romvwy sysitam acoorolng to Claim X 
whoroln 8aid temperature ssncor neana Is disposed in a water 
lino connecting the bot water delivery line and the pomp 
aeons, 

5. She hot water reoovery csystea according to claim 4 
*a>or»ln said temperature eensot mane caxqprises means for 
detecting a ael^oted wat« traperaturo and in responsa 
thereto oausing the control neana to stop the puap aeons. 

€. «he hot water recovery system ocoording to claim 4 
vhereln said texi^erature sensor means comprises means for 
detecting a teiqperature inoraase and in response thereto 
oaqein^ the oontroX means to stop the pux^p means* 

7, She hot water recovery system according to claim 6 
tHa»reln said pump moans conprisas a positive displacement 
xramp tor preventing backfXow therstbroogh whan the punp means 
is stopped. 

8. A hot water recovery system for a plumbing system 
having separate hot water and cold water delivery lines con- 
nected to at least one pXu&Oiittg fixture, said hot water de<» 
livery lino being oonnootad to a hot water source disposed 

5 remotely from the pluabing fixture and said cold water deliv- 
ery lino being connected to a cold water source and said hot 
water souroei said hot water recovery system ooiqprising: 

pmp nean8# adapted for interconnection 
between said hot and cold water delivery lines, for 
circulating Wter from, tha hot water delivery line 
through the cold water delivery line and into the 
hot water source; 

oontrol means for causing the pump to circu- 
late water from the hot water line into the cold 
^toe and boele to the hot water source when a 
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hot water yalvo on said pXUBbing fixture la turnea 
oni and 

tdttp&rature omaor means, connacted to said 
contrpX ftaana for causing said control means to 
stop tha pusqp mana to prevant heated water frojn 
being olrotaated throu^ tha cold water deXlvesy 
lines. 

9. TOe hot water recovery ayaton aooordlng to claiw 8 
further coaprlalng nenuaX awltoh aeana, oonnacted to said 
control aeana, for caualng tha oontrol naans to turn on tne 
punp aaans* 

10. The hot water recovery aysten according to Claim 8 
further coi[©rl«lng flow detection aeans, dlapoaed in said hot 
water delivery llna and connected to aaid control means, for 
causing the control seans to turn on the pump maana. 

11. Xha hot water recovery ayatem nccording to Claiin 6 
Wherein said temperature aenspr aaana is diaposed in a water 
line connecting the hot water delivery line and tha pump 
means* 

la. The hot water recovery aystea according to Claim li 
wherein said tes^ex^ature aenaor means coiapriees means for 
datacting .a selected water testperature and in response 
thereto causing the control means to atop tha pump means. 



13. The hot water recovery system according to Claim 11 
wherein said temperature sensor means comprises means for 
detecting a tamparature Increaaa and in response thereto 
causing the . control means to stop the pun^ means. 

14. The hot water recovery system according to Claim 13 
wherein said poi^p moans comprises a positive displaoomant 



U HftCKLER PATENTS TEL :7U-752-i 5^5 



May 01. ^32 IB:02 P. 13 



2067931 



-12- 



punp for provonting toakf lov therathrou9h whan the pusop laoans 
10 stopped* 
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Vho present Invention is generally direotad to plumbing 
systeme ana more partioolarly direoted to plinnbin? systems of 
5 bigb thernal ef fioiency* / 

As described In U.S. mont Kos* 4,321,943 and 4,798,224, ^ "^^/^^ ^ 
a aonsiderable aaount of tnermal energy nay be vastefully 
dissipated froa hot. water lines which pt'ovide hot water to 
10 pluiiibing fixtures, such as dosestio wash basins, dishwashers 
and clothes washers* In addition, if water is allowed to run 
down the drain whUe waiting for hot water to be delivered to 
the fixture from a remote hot water source , a substantial 
water loss may oeour. 

15 

In order to reduoe such water loss, plumbing syBtema have 
been devised whioh continuously circulate hot water from a 
hot water aouroo to the fixture and back to the hot water 
source, in this arrarigeaent, a supply of hot water is always 
20 adjacent to a plumbing fixture despite the remote position of 
the hot water source, tche water loss is then limited to the 
amount of cold water disposed in draw pipes interconnecting 
~ 1 the piu&bing fixture to the hot water conduit in which hot 
water is eirioulated. 

25 " •■ 

>9hile this system substantially reduces the amount of 
water which must be withdrawn from the fixture before 
suitable hot water is obtained, it is not energy efficient 
becaixse the array of pipes interconnocting the plumbing 
30 fixtures in the hot water souroe provide an enormous surface 
area for thermal radiation therefrom. In addition, the 
. electrical cost of running a circulating pump may cause such 
system . to be prohibitive in view of the latest energy 
conscious code requirements of most governmental agencies* 

35 *• 
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Thornal lossas in botb circulating and noncirculating 
plusnbing cyateaa hovo boaa redttcad by Inrolotlon of the hot 
water linoo as tmll aa the hot water heatera vhich feed the 
plianbing fixtures* While euoh insulation Blows the dieeipa^* 
tioa of heati ao savings occur cv«r an eKtondsd period of 
time In ncnoiroulating systems hscause ittteraittent uae of 
hot water through the lines still allows hot water to cool to 
anblent tesiperatures* In circulating syatema, of course, 
there is a continual thensal loss. 



With specific reference to noncirculating systejae, 
devices have bean tevslopsd to actually recover the hot water 
remaining in the hot water lines after tte use of a fixture 
by drawing the hot water back into the hot water ,tanki e.g., 
15 see U.S. I>atent lloa. 4,321,S43 and 4,7S8«224. Becauae hot 
water is removed from the linas, there is an actual redaction 
in the amount of heat lose rather than just a slowing of heat 
loss as occurs through ths usa of inaulation alone. 



V,S. Patent Application 6wial Ko. 562, S94, now o,s. 
Pateadt tto« - la directed to an accelerated hot water 

delivery system Which substantiaUy reduces thermal losses by 
providing intermittent circulation through the hot water 
lines* 

The present invention utilises the cold water line as a 
return line for a hot water loop. This enables the present 
invention to be readily retrofitted into existing liomes 
without the need for the installation of a return line to the 
hot water heater* Hence, substantial installation costs are 
eliminated* 
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A hot watar daliyaty systea In accordanca witJi the 
present Invention ganerally Inoluiias a Hot water source and 
hot water delivery lines oemwetsd between the hot water 
eource and at ieft»t one plimblng fixtore. A oold water 
aalivety line is ptCfvldad and oonneoted between the plxnOslng 
fixture and a oold water souroe and the hot water source for 
delivering cold water therate. 

Prap neans are provided ^cti ara Interconneoted between 
the hot and cold water delivoty lines, for circulation of the 
watar fron the hot water delivery line through the cold water 
delivery and into the hot water eouroe. a control syston 
provides aaans for eaualng the pusip to circulate water froa 
the hot watar line into the oold water line and baok to the 
hot water aouree when a hot water valve on the fixture is 
turned on, 

A teqperaturo sensor, cenneoted to the control systea, 
provides a neans tor causing the eontrol system to stop the 
punp to prevent heated water from being oirculated to the 
oold water delivery lines. 

25 In this Banner, the cold water delivery lines axe used 

as a return loop for water to the hot watar source, which 
elinlnates the need for installation of a separate return 
lino as is coanon in olroulatlng watar systeas. Hence, the 
apparatus of the present invention aay be readily Inatalled 

30 adjacent to one pliuibing fixture in an existing system 
without the installation of additional pl»ia>ing return lines 
.^ch requires substantial nodifioation to an existing 
plWBbing systaa, entailing tho removal of wallboard an^or 
plaster for installation within walls and cutting into 

3S oonorate foundation slabs. 
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Jto one ehbodinant of tbs x»»B(mt Invention, nanual 
awitehoB aay ba proyidad c«m»act«j to th^ oontrol mans 
to provide a aeani. for aausin^ the control neans to turn on 
the puap, wberaas in anotber eBbodlaent of the present inven- 
tion, a now detector nay be installed in tbe hot water 
delivery ii„a and ooaneeted to the control means for autoaat- 
iMlly eaueing the control syatea to turn on the pump. 

The teaperatore aanaor In one eaibodimant o* xb6 praaent 
l»veatiOtt nay be diapoaed in « water line connecting the hot 
water delivery line to the poop and nay be configured for de- 
tecting a aeleoted water teaparatur. and in response thareto, 
cawing the control qretea to «top the pump. Alternatively, 
the teaperature senior nay be adapted for detecting a tem- 
perature increase, or gradient, and a response thereto 
causing the control qroitett to stop the pump. 

BRXCT MWoatwiiT*^ flg wr^ PBT j ^ na 

«ie advantages and features of the present Invention will 
appear from the following desecipUon when considered in 
conjunction with the aeconpaaylng drawing, in which: 

Figure i is a flew diagtan of a pltanblng system In 
acoDxdanoe with the preaent invention, generally showing hot 
water source and conduit neans. In ooamnnicatlon with at 
least 9ne plwsblng fixture, along with a pump, flow switch. 
And a oentreller. 

tmming now to Figure i, there is shown a not water re- 
covery system 10 which generally includes a hot water source 
12, such as a gas or electric hot water beater, connected to 
« plumbing fixture sueh as a slnX 14 by a hot water delivery 
line l«. It is to be appreciated that the hot water aeorce 
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12 noy be a convwitlonea heatar 02 as ahown or an apparatus 
M deaorlbea in U.S. ftitmt Ko* 4,798,224, entitled 
"Automatio Hot Water Reoovery syotea,« or that shown In 
V.8. Patent Application Serial Ho. B62,$94, now U.S. Patent 

— » entitled ^Deaand Recovery systen". Also 

provided in the conventional wanner is a ooid vater delivery 
line 18 intarcQonecting the sink 14 with a cold water source 
20 imieh is alBp interconnaoted with the hot water source 12 
via a feed line 22. 



Optional pluz&bing fixtures ouch as einks as, 30 and 
washing madhine 32 way be provided along with any other coa- 
aoh plumbing fixture utixiaad in residences and businasees, 
all aucOi fixtures being oonneoted in a parallel configuration 

15 with the hot vatv delivery line 16 and cold water delivery 
line 18 by feed lines 40 and 42, reepectively* At a selected 
pimabing fixture, sooh as the sink 14 which is nost remote 
ftoa the hot water eouroe 12, a puap 46 is interconnected 
between the hot water delivery line is and the cold water 

20 delivery line IB via the feed lines 40 42 respectively. The 
puap provides neans for circulating water f^ the hot water 
delivery line 16 through the cold water delivery line 18 and 
hack into the hot water source 12 via lino 22, by utilizing' 
thd cold water delivery line as a return feeder to the hot 

25 water source 12. Ho separate circulation line need be in^ie- 
nented in new systems, in order for the punp 45 to effect 
flow in a reverse Banner through the cold water delivery line 
Id and into the hot water tank 12^ the pu«p 4S must, of 
aourse, develop sufficient head to overooM existing water 

30 pressure in the line. 

The hot water delivery syatm 10 of the present invention 
can be used in conjunction with an existing system, which way 
include the hot water source 12, hot and cold water delivery 
35 lines 16 18, and a pltmbing fixture i4, in this instance, 
the puinp 46 and controller 90, to be described hereinafter in 
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^8to«. adv«ta,.a o« thl« e»bcdl«.ort significant In 
^ no MRwantad dlerwtlon of tha bousing or businasa Btruc- 
ture is needed in order to im^t tbo hot water recovery 
syeten in aecordanca with tho pMsmt laveatioa. 

^.JUt **** ~y be Of aay c««o» 

eleottical type «Bpl^n» relays or eolKi state electronics 
^»i«^»obips, provides . asans tor switching sUctrical 
current ouUt 52 to ths pu.^ 46 m order to cause the pu»p 
46 to circulate water troa the hot water line 16 to the cold 
water line is. 

A teBperature sensor 54 la disposed in a line 56 inter- 
oonnaoting the .pu«p 46 with the hot water delivery line 16 
through the feeder 40, providing means for causing the con- 
trol ttsans to stop the m 4« to prevent heated water f roa 
being circulated thrpuQfa the cold water dellvety ii„s u as 
vUl he hereinafter daserlbed. She te»perature sensor 84 »ay 
he Of a conventional type Inserted into the lias 56 for water 
flow thereover, or it nay be a ther»istor type of detector 
strapped to the outside of the line 56. The samior S4 may be 
of a type for deteoting a selected water tanparature and in 
response thereto causing the control system to stop the jwap 

However, it has been found that the sensitivity of such 
sensors aay not be sufficient to prevent unwanted hot water 
fwn entering the cel^d water delivery line 18. Thus, the 
preferred enbodinent of the present invention is a tempera- 
ture sensor. 54 which is configured for detecting a temper- 
ature increase, or .gradient, such as one or two degrees and 
in response thereto, banslng the oontrel system 52 stop 46 
Thus,- no matter what tha actual temperature of the water in 
the line 56 is, an inerease of one or two degrees will cause 
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^ ^ 46 to 8tw>. The 4« la tarta* through the 

•leetricauy oonwoted to tli« control system so by way of 
wirea „ t«f tbi control oyatem to turn on tlie puap 

46, th* control Byetw 1„ this ««,«ar acting as . relay 
*i*«™»tlvely, to re«uca alactrlcal vlrin, coats, a 

if 1 , ^"^^^^"^ oonnacted to the control ayst™ 

^ an electrical wlra 66 for oaualag the control ayetem M to 
torn on the sttiV 46 in raaponae to a detection of a watar 
flow la the hot water dallvary line 18. 

Although the now detector 64 la ahown adjacent to the 
Jln.'™.!^""^ •l*«~*ively disposed in the 

line 40 beneath We tixture 14 for reducing the elactrloal 
teterconnectlon repaired and for enabling «n of the appara^ 
t« Of the pr«i«rt: Invention to b. disposed benea^ tha 

l\T^^l «»an» Ba to tarn on the paap 46 when 

a hae water, valve 70 on tha fl«tar« 14 la turned on, thus 
«u«l«g a flow 1« tha hot water dallvery Una « 

noaJLTt ^ •Wolatad that if the pu»p 46 Is not a 
poaltlve displacement type whloh doMi w,t allow water to flow 

il^l-T*^ « «»«-*»y valva 70 

ahoold be provided to pre^t each flow and preferably a aol- 
««old 72, oontrou., by the control system So, should ha In- 
aerted upatreaa of the pa»p 46 to prevent water flow through 
tha paap 46 when the control syeten 50 turns off punp 46. 

52 Jlifl^.r^"* '7^'^'^ temperature sensor 

52 be diaposed in the hot water line or attached to It 

aa harelnbef ore ««wrlbad to pravant a rescission between the 
hot water delivery ifa. ig and tha cold water dallvery line 
18. However, the ptiqp can be located anywhere throughout the 
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oyatoa lo batween ti» hot v«t«r d»Uvecy line 16 and cold 

Although there 1m0 bean harainabovo dasoribad a parUo- 
«lar «r«ngaa«nt of a hot wat« recovery system ia acoordanoe 
vlth the prewmt i»ve«tloii, for the purpose or Illustrating 
the manner In «)il6h tha Iwrantlon aay be used to advantage, 
It should be appraoiated that tha Invention Is not limited 
thereto. Aooordlngly, any and all ttoditicatlons, variations, 
or aqoivalent arraa9«««mts tdOeh «a^ occur to those aJcliied 
In the art, should be considered to be wltbln the Mopa of 
the present invention as defiaad in tha appended elaias. 



